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FOREWORD

This Indian Standard which is identical with IS0 7973 : 1992 `Cereals and milled cereal products - Determination of the viscosity of flour - Method using an amylograph' issued by the International Organization for Standardization ( IS0 ) was adopted by the Bureau of Indian Standards on the recommendation of the Foodgrains and Foodgrain Industries Sectional Committee ( FAD 16 ), and approval of the Food and Agriculture division Council. In the adopted standard certain terminology and in Indian Standards; attention is drawn specially a) Wherever the words `International Standard' be read as `Indian Standard'; and conventions are to the following: appear referring in not identical to-this Indian with those used they should the current

standard, Standard

b) Comma ( , ) has been used as a decimal marker, while practice is to use a point ( . > as the decimal marker. CROSS REFERENCES

In this adopted standard, reference appears to certain International Standards for which Indian The corresponding Indian Standards which are to be substituted in their Standards also exist. place are listed below along with their degree of equivalence for the editions ihdicated:
international Standard Indian Standard Degree of Correspondence

IS0 712 : 1985 IS0 3093 : 1982

IS 4333 ( Part 2 ) : 1967 Method for foodgrains : Part 2 Moisture IS 12700 : 1988 Method for falling number of cereals

of analysis of

Technically equivalent Identical

determination

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised )`.
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tndian Standard
CEREALS AND MILLED CEREAL PRODUCTS DETERMINATION OF THE VISCOSITY OF FLOUR METHOD USING AN AMYLOGRAPH

1

Scope

IS0 3093:1982, number.

Cereals

-

Determination

of fallrng

This International Standard specifies a method using an amylograph for determining the viscosity of a suspension of flour in water, in which the starch is gelatinized by heating, in order to assess the conditions of gelatinization of the flour and so judge whether there is any alpha-amylase activity. This method is applicabte to wheat and rye flour and also to wheat and rye grain.
NOTES 1 This International Standard has been prepared on the basis of the Brabender-type amylograph. 2 This method applies strictly to an amylograph and not to a viscograph, since an amylograph possesses the following characteristics: it is possible to change the torque-measuring head;

3

Definition
Standard, the

For the purposes of this Jnternational following definition -applies.

3.1 amylograph viscosity: Maximum viscosity reached by a suspension of flour and water which is gelatinized by heating under the conditions set out in this International Standard. It is expressed
WJ).

as an arbit`ary

unit: amylograph

unit

4

Principle

the heating coils are located around the bowl of the apparatus and at the bottom; there is no cooling rod for lowering the gel temperature.

Preparation of a suspension of flour in water, followed by recording of the viscosity of the suspen-. sion which is heated at a constant rate from 30 "C to the temperature corresponding to the moment at which viscosity starts to decrease, having reached its maximum (approximately 95 "C). The increase in viscosity due to gelatinization of the starch is dependent upon the increase in temperature, the mechanical action of stirring and the activity of alpha-amylase already present or added to the flour.

Normative references
The following standards contain provisions which, through reference in this text, constitute provisions of this International Standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and_ parties to agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below. Members of IEC and IS0 maintain registers of currently valid International Standards. IS0 712:1985, Cereals and cereal products mination of moisture content (Routine method). - Deterreference

5

Reagent
Distilled water, or water of equivalent purity.

5.1

6

Appardtus
equipment and, in particular. the

Usual laboratory following.

1

IS 13883: IS0 7973:

1993 1992 .

8.l Amylograph, istics: Speed of rotation the spindle

having

the

following

character-

7

Sampling

of (75 * 1) rev/min

It is important that the laboratory receive a sample which is truly representative and has not been damaged or changed during transport and storage. Sampling
International

Torque exerted per amylograph unit (AU), using a standard measuring cartridge Rate of temperature rise Linear speed of the recorder

is not part of the method
Standard.

specified

(6,86 + 0,14) x 10W5 N.m/AU [(0,700 + 0,015) gf.cm/ALl)] (I,50 + 0,03) "C/min (0,50 f 0,Ol) cm/min

methods

are

given

IS0 2170 (for milled

in products).

Recommended IS0 950 (for

in this sampling grains) and

8
8.1 8.1 .I

Procedure
Preparation Flour of test sample

Position the sensing pins and the pins of the bowl so that they penetrate freely into the jig provided by the manufacturer. Adjust the pressure of the pen on the paper as follows. Remove the pen, fill it with ink and weigh it. At the end of the arm which normally holds the pen, place a mass 0,5 g to 1 g less than that of the completely filled pen. Adjust the position of the counterweight to obtain equilibrium then remove the mass and replace the pen.

Use thd laboratory sample as provided, after thorough mixing, taking test samples as required. 8.1.2 Grain +

Remove dust and coarse impurities from the laboratory sample and then take approximately 300 g of grain. Grind the sample carefully heating or overloading. in the mill (6.6), avoiding

6.2

Analytical

balance, accurate

to within

0,l g.

6.3 Burette, of 450 ml capacity, zeroing system.

with

an automatic

Continue grinding for 30 s to 40 s after the last of the sample has been fed into the mill. Bran particles up to 1 % remaining on the screen may be discarded. Thoroughly mix the milled product.

6.4 Shallow beaker, of capacity or a conical f&k with stopper.

600 ml to 1000 ml, 8.2 Preliminary operations of the moisture content of the

6.5

Spatula, with a rubber

or plastic

end.

8.2.1 Determination test sample

6.6 Milll), complying with the requirements of IS0 3093 in the case of wheat and rye grains; i.e. capable of grinding a -product of moisture content up to 30 % (m/m) and with adjustment to obtain a -meal meeting the requirements of table 1. Table 1 Particle size reauirements
Me4 passing through the sieve %

Determine the moisture content of the test sample (8.1) in accordance with IS0 712.
8.2.2 Adjustment of the amylograph

and no-load

test Manually adjust the starting temperature of the temperature regulator to 30 "C, with the clutch in the neutral position. Fill thB pen with ink. Place the spindle in the bowl, connect the spindle to the shaft and lower the amylograph head into position. Start the motor and check that the pen moves over the baseline of the recording paper. If necessary, adjust the position of the pen on its arm. Stop the motor, disconnect the spindle, lift and turn'the head of the apparatus. Remove the spindle.

Mesh opening of sieve pm

710 500
210 to 200

100 95 to 100
80 or less

1) Kamas Slago 200 A and Falling Number type KT 120 mills are examples of suitable commercially available products. This information is given for the convenience of users of this International Standard and does not constitute an endorsement by LSO of the products named. Equivalent products may be used if they can be shown to lead to the same results.

2

IS 13S3: SO'7973

1993 : 1gB

CAUTIQN - Refer to annex A for the calibration of the amylograph. Particular care shall be taken when adjusting the contact thermometer as its Position has a marked influence on the results.

8.4.4 It his important that operations 8.4.3 -be completed within 2 min. 8.4.5 tion 540,O 450 g

8.4.1. 8.4.2 and

8.3 8.3.1

Test portion For flour

In the case of grain, the mass of the test porplus the mass of water should equal g f 0,s g (corresponding to 9O.g of flour and of water).

8.5

Amylograph

test

Weigh, to the nearest 0,l g, the equivalent of 80,O g of flour with a moisture content of 14,0 % (m/m). This mass, m, in grams, is given in table2 as a function of moisture content.

8.5.1

8.3.2

For grain

Place the spindle in the amylograph bowl, Connect it to the shaft and carefully lower the head of the apparatus. 8.5.2 timer. ically), At the place Start the motor and switch on the heater and As soon as the heater cuts out (automatmark the next line up on the recording paper. moment that this line paSses under the pen. the clutch in the up position.

Adjust the mass of the test portion so that 90,O g of milled product corresponds to a moisture content of 14,O % (m/m). This mass, m, in grams, is also given in table2 as a function of moisture content.

8.4

Preparation

of suspension
(6.3) with distilled water up~to

8.4.1 Fill the burette the zero mark.

Set the timer to ring at the desired time. For wheat the time taken to obtain the viscosity curve is 40 min to 45 min or less, and for rye it is 30 min to 40 min or less. 8.5.3 When the curve has reached its maximum and has started to drop again, stop the motor, switch off the heater and read the temperature on the thermometer. Disconnect the spindle from its shaft. Raise the head of the apparatus, leaving the spindle in the bowl. Remove and clean the bowl and spindle under running water from the tap. Clean the thermoregulator with a warm damp cloth. 8.5.4 If a viscosity in excess of 1 000 AU is reached, add a supplementary weight provided for this purpose, so increasing the recording range of the curve by 500 AU or 1000 AU. If this is not possible. repeat the procedure 8.3, using a smaller test portion (e.g. 70 g). from

8.4.2 Place the test portion in the beaker (6.4) and add 100 ml of water from the burette. Mix with the spatula (6.5) for approximately 20 s in order to obtain a uniform suspension.
NOTE 3 flour. A longer mixing time may be necessary for rye

While continuing to stir, gradually add the water (in four stages) until there are approximately 100 ml remaining in the burette and check that the suspension is free from lumps and there is as little foaming as possible, then pour the suspension into the amylograph bowl.

8.4.3 Using the spatula, scrape up any residue of suspension which might be sticking to the sides and bottom of the beaker and dilute with ~half the water remaining in the burette. Pour all of this suspension into the amylograph bowl. Pour the remaining water into the beaker to rinse it and collect a quantity of rinsing solution in the amylograph bowl, such that the total mass of the suspension is 530,O g f 0,s g.

9

Calculation

9.1 Determination of the maximum amylograph viscosity
The maximum amylograph viscosity, expressed in amylograph units (AU), is given by the y-axis of the curve at its maximum (see figure 1). Express this viscosity to the nearest 5 AU.

3
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Table 2 - Mass of the test portion, in grams, corresponding to 80 g and 90 g, at 14 % (m/m) moisture content
Moisture cmtent % (m/m) Mass of the test portion corresponding to Moisture zontent % (m/m) Mass of the test portion corresponding to

Moisture content % (m/m)

Mass of the test portion corresponding to

Moisture content % (m/m

Mass of the test portion corresponding to

80 9
~-

a.29
89,0 89,l 89.2 89,3 89,4 89,5 17.6 17,7 17,8 l7,9 18,O 83.5 83,6 83,7 83,8 83,9

90 9

13,o 13,l 13.2

79,l 79,2 79.3 79,4 79,4 79,5

93,9 94,0 94,2 94,3 94,4

I 80 9 90 g
89,6 89,7 89,8 89,9 90,o 90,l 902 90,3 90.4 90,5 90,6 90,7 90,8 91,0 91,l 91,2 91,3 91,4 91,5 9~1,6 91,7 91,8 91,9 92,0 92,l 92,3 92,4 92,5 92,6 !j2,7 92,8 92,9 93,0 93,l 93,3 93,4 93,5 93,6 93,7 93,8

80 g

Qog
85,l 85,l 85,2 85,3 85,4 85,5 85,6 85,7 85,8 85,9 86,O 86,l 86,2 86,3 86,4 86,5 86,6 86,7 86,8 86,9 87,0 87,l 87,2 87,3 87,4 8795 67,6 87,7 87,8 87,9 88,O 88,1 88,2 88,3 88,4 88,5 88,6 88,7 88,8 ~88,9 13,6 13,7 13,8 13,9 14,0 14,) 14,2 14,3 14,4 14,5 14,6 14,7 14,8 14,9 15,0 15,l 15,2 15,3 15,4 15,5 15,6 15,7 15,8 15,9 16,O 16,l 16,2 16,3 16,4 16,5 16,6 -16,7 16,8 16,9 17,0 17,l 17,2 17,3 17,4 17,5

13,3 13,4 13,5

990 991 92 93 994 995 9.6 9,7 38 93
10,o
10,l

75,6 75,7 75,8 75,9 75,9 76,0 76,l 76,2 7633 76,4 76,4 76,5 76,6 76,7 76,8 76,9 77,0 77,0 77.1 77,2 77,3 77,4 77,5 77,6 77,7 77,7 77,8 77,9 78,0 78,l 78.2 78,3 78,4 78,4 78,5 78,6 78,7 78,8 78.9 79,0

79,6

79,7
79,8 79,9 80,O 80,l 80,2 80,3 80,4 80,5 80,6 80,7 80,8 80,8 80,9 81,0 81,l 81,2 81,3 81,4 81,5 81,6 8137 81.8 81,9 82.0 82,l 82,2 82,3 82,4 82,5 82,6 82,7 82,8 82,9 83,0 83,l 8333 83.3 83,4

NOTE - The values in this table have been calculated using the formula m = m' x SS/(lOO - II) where m N m' is the mass of tKe test portion, in grams; is the moisture content of the sample, expressed as a percentage by mass; is the mass, in grams, tion of moisture (m' = 80 g or m' = 90 g). of a test porcontent 14 %

10,2
IO,3 10,4 IO,5 IO,6 IO,7 10.8 IO,9 ll,o II,1 11,2 11,3 II,4 II,5 1 I,6 11,7 11,8 11,9 12,0 12,l 12,2 12,3 12.4 12,5 12,6 12,7 12,8 12,9

9.2 Determination maximum viscosity
The temperature pressed in degrees

of temperature .
0, at maximum Celsius, is given

at

viscosity, exby the formula

0 = 30,o+ (t,-30,O) x a/b where is the temperature, in degrees Celsius, read from the thermometer at the end of the test (approximately 95 "C); a is the length, in centimetres, of the recording from the mark made at the start of the test to ~maximum viscosity; is the length, in centimetres, of the recording from the mark made at the start of the test to the end of the test. the temperature is correctly 0 to the nearest adjusted "C/cm 0,5 "C.

b

Express

If the apparatus

.(t, - 30,0)/b = (,3,0 It 0,l)
and thus 0 = 30,O + 3a.

NOTE 4 It may also be of interest to note the temperature at which gelatinization starts (marked change in the slope of the recorded curve), and then use a formula similar to the above.

4
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10

Precision
The results of an inter-laboratory test are given

11

Test report

NOTE 5

The test report shall specify the method was carried in accordance out (if known), with which sampling

in annex B.

10.1

Repeatability -

The absolute difference between two independent single test results, within the range 197 AU to 693 AU, obtained using the same method on identical test material in the same laboratory by the samme operator using the same equipment within a short interval of time, should not be greater than 27 AU.

the method used, the mass of the test portion .if different specified in 8.3, the test result(s) obtained, and the final from that

-

-

10.2

Reproducibility

if the repeatability has been checked, quoted result obtained.

The absolute difference between two single test results, within the range 197 AU to 693 AU, obtained using the same method on identical test material in different laboratories with different operators using different equipment, should not be greater than 231 AU.

It shall also mention all operating details not specified in this International Standard, or regarded as optional, together with details of any incidents which may have influenced the test result(s). The test report shall include all ihformation necessaty for the complete ide'ntification of the sample.

Figure 1 -

Typical

amylogram

5
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Annex A (normative) Calibration of the amylograph
Each apparatus shall be compared with another using a range of flours. It is permissible for the amylograph to be calibrated by the manufacturer using his own standard equipment. However, this may not be possible with old or over-used equipment. Frequent checks are necessary in order to maintain correct correspondence between apparatus. The curve measured with a standard flour shall be such that the maximum viscosity at 500 AU does not vary by f 20 AU and above 500 AU by f 30 AU in relation to the standard curve for the standard flour, and the starting time for the rise of the curve does not vary by f 05 min in relation to this standard curve. If these tolerances are not observed, the following adjustments are possible in each particular case. push the spindle coupling down by approximately 1 mm to 2 mm, turning it slightly. Retighten the coupling-retaining screw and replace the spindle. Check that the rods do not touch the bottom of the measuring bowl by lowering the measuring head and spindle and then briefly turning~on the apparatus. Any friction between the rods of the spindle and the bottom of the measuring bowl can be identified from the noise. Carry out a new test t'o check the result obtained.

cl The starting time for the rise of the curve is too
short In this case, move the contact thermometer towards the front of the apparatus. To do this, using both hands, simultaneously unscrew the knurled screws to the right and leitof the contact thermometer beneath the measuring head of the which allows the contact therapparatus, mometer to be moved 1 mm to 2 mm towards the front of the apparatus. Retighten the screws. Carry out a new test to check the result obtained.

a)

The curve is too high In this case, raise the spindle to reduce the depth of plunge. To do this, remove the spindle and unscrew the coupling-retaining screw. Then, with the left ~hand, hold the top knob of the measuring shaft so that the pen is at approximately 500 AU. Then, with the right hand, push the spindle coupling up by approximately 2 mm, turning it slightly. Retighten the coupling-retaining screw and replace the spindle. Carry out a new test to check the result obtained.

d) The starting time for the rise of the curve is too
long In this case', move the contact thermometer towards the rear of the apparatus, that is towards the centre of the measuring bowl. To do this, using both hands, simultaneously unscrew the knurled screws to the right and left of the contact thermometer beneath the measuring head of the which allows the contact therapparatus, mometer to be moved 1 mm to 2 mm towardsthe rear of the apparatus. Retighten the screws. Carry out a new test to check the result obtained.

b)

The curve is too low In this case, lower the spindle in order to increase the depth of plunge. To do this, remove the spindle and unscrew the coupling-retaining screw. Then, with the left hand, hold the top knob of the measuring shaft so that the pen is at approximately 500 AU. Then, with the right hand,

6
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Annex B
(informative)

Results of inter-laboratory test
An inter-laboratory test carried carried out two determinations IS0 5725) shown in table B.I. out by BIPEA in 1988, in which eight laboratories participated, each of which on each sample, gave the statistical results (evaluated in accordance with

Table 6.1
Sample Number of laboratories Bliminating outliers Mean viscosity (AU) Standard deviation of repeatability s, retained after Wheat 1 Wheat 2

8

8

197

693.

(AU) Coefficient of variation of repeatability (%) Repeatability, 2,83 s, (AU)

346 18 10

9,41 194 27

Standard deviation of reproducibility + (AU) Coefficient of variation of reproducibility (%) Reproducibility, 2,83 ss (AU)

32,ll 16 91

81,68 12 231

7
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Annex C (informative) Bibliography
[I] [2] IS0 950:1979, Cereals Sampling (as grain). Sampling [3) IS0 5725:1986, Precision of test methods repeatability and Determination of reproducibility for a standard test rnwixx hi inter-laboratory tests.
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